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STS CONSULTANTS, LTD.

Consulting Engineers and Environmental Scientists
750 Corporate Woods Parkway

Vemon Hills, Illinois 60061

Phone: (847) 279-2500

Fax: (847) 279-2510

Date: January 10, 2003
Total Number of Pages, Including Cover: 16
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PLEASE DELIVER THE FOLLOWING PAGES

NAME: Verneta Simon, Fred Micke, Mary Fulghum
David Carlins, Kara Hughes

COMPANY: USEPA
Lakeshore East LLC

FAX NUMBER(S): 312-353-9176
312-642-2773

FROM: Rich Berggreen

MESSAGE: Attached please find our letter and attachments
in response to USEPA correspondence of January 7, 2003
regarding the down-hole investigation for radiological impacts
at Lakeshore East. The revisioris have been discussed with
Larry Jensen; however, he has not had time to review the
revisions to the attached calculation spreadsheets. Please call
with any comments.

IF YOU DO NOT RECEIVE ALL PAGES, PLEASE CALL (847) 279-2500 IMEDIATELY
IMPORTANT: This facsimile is intended only for the use of the individual(s) or entity to
which it is addressed and may contain information that is privileged, confidential, and exempt
from disclosure under applicable law. If the reader of this facsimile is not the intended
recipient, you are hereby notified that any dissemination, distribution, or copying of this
communication is strictly prohibited. If you have received this communication in error, please
notify us immediately by telephone and return this facsimile to us at the above address via the
United State Postal Service. Thank you.
STS USE ONLY: OFFICE DEPT JOB/PROJECT NO.
TASK NO. i
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January 10, 2003

Ms. Verneta Simon, On-Scene Coordinator
Mr. Fred Micke, On-Scene Coordinator

US Environmental Protection Agency
Region 5

77 W, Jackson Bivd., SE-5J

Chicago, tiinois 60604

RE:  investigation of Radiologica! Impacts Below Groundwater, Lakeshore East Site, 221 N. Coiumbus
Drive, Chicago, lllinois - STS Praject No. 1-32193-XC

Dear Ms. Simon and Mr. Micke:

This letter and the attached information are in response to your correspondence dated January 7, 2003
regarding the above-referenced project. We have reviewed the memorandum dated January 6, 2003
from Mr. Larry Jensen provided with your letter and have the following comments and recommended
revisions.

The item of most significance appears to be the revision in the gamma count threshold to be used as

\ "4 indicative of an exceedance of the cleanup threshold. The background in developing the adjustment
factors and the calculations provided by Mr. Jensen were extremely useful. We have used the interpreted
factors and spreadsheets developed by Mr. Jensen.

One revision to the calculation is in the “thickness of water absorber” factor “x”, In our correspondence to
you dated November 6, 2002 presenting the topic of this material helow groundwater, we described the
down-hole gamma measurements as having been taken inside a 3-inch casing that was placed inside a
6-inch diameter boring. This provides a 1.5-inch annular space between the casing and the wall of the
bore hole. We note that in the calculation performed by Mr. Jensen, he used a 3-inch thickness of water
absorber factor We have recalculated the equation throughout to change the factor “x” to 1.5 inches
(3.81 cm).

Additionally, review of the equations and calculations noted an input error on Tables 10 through 17.
where a factor was enfered as “0” and should have been “1". When this correction was made, the
adjusted count equivalent to 7.1 pCi/g was found to be 5,054 counts per 30 seconds.

We note in Mr. Jensen's memorandum that he was directed to make “worst case” assumptions. This may

- have been interpreted to assume the casing was pressed against one side of the bore hole resulting in
there being 3 inches of annular space and water on the other side. However, this assumption would also
require that the radioactive material be solely limited to the portion of the borehole wall opposite the
casing, requiring any detected gamma radiation to pass through the intervening 3 inches of water, with no
radiation coming from the wall against which the casing was in contact. While this may be a worst case, it
does not appear to be reasonable.

We also request that the cleanup threshold used at the site be agreed to as follows. The total radium
value that is the cleanup threshoid is background (2.1 pCig} plus 5 pCilg. Anything cver this, i.e., 7.2
pCilg, is an exceedance of the threshold. QOur calibration is meant to determine the readings in gamma
counts that represent 7.2 pCiflg. Therefore, our vailue of 5,396 counts per 30 seconds is a valid threshold
for determining the presence of material equal to or exceeding the 7.2 pCi/g total radium criterion. The
adjustment for this factor is rather small, (7.2/7.1 = 1.014) and raises the threshold to 5,126 counts per 30
seconds.
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In considering these two adjusiments to the down-hole gamma survey, we represent that the adjusted
cleanup threshoid considering the presence of water in the annular space around the steel casing used in
the down-hole survey is 5,126 counts per 30 seconds. With this adjusted threshold, none of the down-
hole gamma readings are in excess of the threshold.

We request your written concurrence with this information, and that no further exploration or remediation
is required at this location.

Please contact us with any questions you may have regarding the attached information.
Regards,

STS CONSULTANTS, LTS.

o
RmhardG Berggreen C

Principal Geologist

ce: Mary Fuighum, USEPA
David Carlin, Kara Hughes, Lakeshore East Development, LLC

Attachment.  Revised Attachments from Mr. Larry Jensen Memorandum dated January 6, 2003

CAWINNTIProfies\bergg een\Persaonalise respanse letterdoc
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Table 1: Thorium Gamma Emission

Energies and Yields

Emission

Energies Yield
Sunitlessz
Pb-212 2386 0.446
Ac-228 3284 0.120
Ti-208 510.8 0.218
TI-208 583.1 0.858
Ti-208 860.4 0.120
Ac-228 911.1 0.290
Ac-228 968.9 0.175
Ti-208 F261 5 0.998
W  From Publication 38

International Commission on
Radiological Protection
"Radionuclide Transformations,
Energy and Intensity of
Emissions”

Ltd. 847 279 2535

Table 2: Mass Attenuation Coefficients

From: Radiological Health Handbook

L.84-16
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Figure 1: Mass Attenuation Coefficients versus Gamma Emission Energy
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Table 3: Least Squares Fit for Mass Attenuation Coefficient

Least Squares Fit Emission Mean
for Least Squares Energy Mass Mass
Fit Attenuation |} Attenuation

Coefficient j Coefficient
J{ (keV) (keV) (cm2/g) (em2ig) |
a + b * =
150 - 300 0.181 + -20B6E-04 * 2386 = 0.131 0.131
200 - 400 0167 + -1550E-04 * 2386 = 0.130
200 - 400 0.167 + -1.550E-04 * 3384 = 0.115 0.114
300 - 500 0162 + -1110E04 * 3384 = 0.114
400 - 600 0152 =+ -1410E-04 * 5108 = 0.085 0.095
500 - 800 0126 + -59BGE-O5 * 5108 = 0.085
400 - 600 0.138 + -8.200E-05 * 583.1 = 0.090 0.091
500 - 800 0126 + -5OB6E-05 *  583.1 = 0.091
600 - 1000 0117 + -47258E-06 * 8604 = 0.076 0.076
800 - 1500 0.101 + -2042E-056 * 8604 = 0.076
600 - 1000 0117 + -4725E-05 * 9111 = 0.074 0.074
800 - 1500 0.101 + -2.942E-05 * 911.1 = 0.074
600 - 1000 0117 + -4725E-05 * 96389 = 0.07 0.072
800 - 1500 0101 + -2942E-05 * 9689 = 0.072
1800 - 3000 0.07391 + -1156E-05 * 2615 = 0.044 0.044
2000 - 4000 0.06413 + =7 .70E-06 * 2615 0.044
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Table 4: Mass Attenuation Coefficient by 2 Point
interpolation and Comiparison to Mean

Mass Attenuation Coefficient by

Least Squares Fit

Mass Attenuation JMean Mass
Coefficient--« ttenuation
By 2 Point Coefficient---By
Interpolation Least Squares Fit
(keV) 5cm219)
200
238.6 0.131
300
300
338.4 0.114
§ 400
500
510.8 0.0954
600
600
583.1 0.00086
600
800
860.4 0.07680
1000
800
911.1 0.0741
10C0
800
968.9 0.0718
1000
2000
26195 0.0438
3000 |

847 279 253%

P.B7/16



Table 5: Linear Absorption Figure 2: Linear Absorption Coefficient versus
Coefficient and Buildup Factor for 500 keV
Buildup Factor
For 500 keV
Emission| ux ] PR
Energy
{keV}
500 1
2
4
7
10
ux
Table 6: Linear Absorption Figure 3: Linear Absorption Coefficient versus
Coefficient and Buildup Factor for 1000 keV
Buildup Factor
For 1000 keV
Emission ux B , R % L R
Energy
(keV)
1000 1 2.26
2 3.39
4 6.27
7 115
10 18.0
ux
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Table 7: Linear Absorption Figure 4: Linear Absorption Coefficient versus .l
Coefficient and Buildup Factor for 2000 keV fﬁ
Buildup Factor g
For 2000 keV "
e
Emission ux B %
Energy
keV |
2000 1 1.84 §
2 2863 =
4 428 5
7 6.96 4
10 9.87 o
: ux =
gt e il S e teh o SPRARE g BTN -
Table 8: Linear Absorption Figure 5: Linear Absorption Coefficient versus >
Coefficient and Buildup Factor for 3000 keV
Buildup Factor
For 3000 keV
Emission||  ux G Eyas e TR
Energy 8
79
; 6 4§
i e 5 | | -
o 4§ 3 3
3000 1 1.68 3 | m
2 2.31 2 § D
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7 5.51 0 &
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Tabie 9: Interpolated Plane
Monodirectional Source
Buildup Factor

Mean
Emission
Energy
Linear
Absorption
Coaefficient

Mean

Energy || Energy
Mass
Absoarption

Coefficiant

{ufp}

(MeV) (cmzlgl_

238.6 0.130 0.49550
338.4 0.114 0.43437
510.8 0.0860 0.36585
563.1 0.0908 0.34601
860.4 0.0762 0.29038
9111 || 00742 0.28275
968.9 0.0719 0.27405

0.0434 0.16549

‘ /

Buildup Factor Interpolations

Plane
Source
Bufldup

Interpolated

UX=uprxtp

where .
x= 3Jinches = 7.62 cm
p=1g/cm3= - 1g/em3

8F:4T  £00C-0T-Ndl
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Buildup Factor interpolations

Table 10: Buildup Factor interpotations for 238.6 keV

. 0 0.49550 1 b* ux = .
A -
0 0 0 0.00
238.6 1 | 086 | :
500 1 1.81 263 1.64  0.49550 = 1.81 By Least Squares
. N .
0.003615 2386 = 0.86 fBy 2 paints
Table 11: Buildup Factor Interpolations for 338.4 keV
0 0.43437 1 2 l atr _b° ux = 1
0 0 0.00 0 0 :
500 1 1.71 2.63 4.29 0.995 164  0.43437 = 1n By Least Squares
0 0003415 3384 = 1.16 By 2 points
Vable 12: Buitdup Factor Interpo!étions for 510.8 keV
0 0.36585 1 2 b* ux = . |
T - R
500 K ~1.59 2.63 4.29 0995 164 036585 = TTTT58 BBy Least Squares
1000 1 1.46 2.26 - 3.39 1.02 1.20 0.36585 = 1.46 By Least Squares
1.7309583 -0.000272 510.8 = 1.59 By 2 points

£ABC-aT-NeL
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Table 13: Bulldup Factor interpolations for 583.1 keV
0 0.34601 1 2 a+t b* ux =
500 1 263 429 0.995 1.64 0.34601 = 1.56 By Least Squares
$83.1 1
1000 1 2.26 3.39 1.02 1.20 0.24601 = 1.44 By Least Squares
ﬂassms -0.000254  583.1 = 1.54 By 2 points
Table 14: Buildup Factor Interpolations for 860.4 keV
. 0 0.29038 1 2 a+ b* ux =
500 1 1.47 2.63 4.29 0.995 1.64 0.29038 = 1.47 By Least Squares
1000 1 1.37 2.26 3.39 1.02 1.20 0.290338 = 1.37 By Least Squares
1.5739823 -0.000206 860.4 = .40 By 2 points
Table 15: Buildup Factor Interpolations for 911.1 keV
0 0.28275 1 2 at b~ ux = ]
e ———————— I
500 1 1.46 2.63 4.29 0.995 1.64 0.28275 = 1.45 By Least Squares
1000 1 1.36 — 2.26 3.39 1.02 1.20 0.28275 = 1.36 By Least Squares
|1.5581117 -0.000189 9111 = 1.38 By 2 points
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Table 16: Buildup Factor Interpolations for 968.9 keV

500
968.9
1000

2000
2615
3000

| am

R
0 0.27405 1 2 a+ b* Jux |
1 1.44 263 4.29 0.995 1.64 0.27408 1.44 By Least Squares
1
1 1.35 2.26 3.39 1.02 120 0.27405 1.35 By Least Squares
1.5400186 -0.000191 568.9 1.35 y 2 points
Table 17: Buildup Factor interpolations for 2615 keV
0 (.16549 1 2 a+ b* ux
L
1 1.14 1.84 2.63 1.01 0.815 0.16549 1.14 By Leasl Squares
1
1 1.12 1.68 2.31 1.01 0.655 0.16549 1.12 By Least Squares
1.197826 -0.000026 26156 1.13 By 2 points
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Table 18: Ratlo of Adjusted to Original Count Rate

£PPC-AT-NuL

mission § Interpolated]] Emission [Thickness| Denasity Yield Ratio,
nergies Plane Energy of of Absorbed
Source Mass Water Water Exposure
Bulidup || Absorption || Absorber Rate
Factor Coefficlent
(b) {uip) (x) )
ke {unitless) {MeV) cm Jem3) Jl{unitiess)] (unitless) Ratio = X 7 Xo = B exp{-[ufp] * x * p}
238.6 0.86 0.130 38 1 0.446 0.53
338.4 1.16 0.114 381 1 0.120 0.75
510.8 1.59 0.0960 3.81 1 0.216 1.10
583.1 1.54 0.0903 38 1 0.858 1.09
860.4 1.40 0.0762 3.81 1 0.120 1.0
g1 1.38 0.0742 1 0.290 1.04
968.9 1.35 0.0718 1 0.175 1.03
2615 1.13 0.0434 i 0.598 0.88

Total counts at 7.2 pCilg
Total counts at 7.1 pCifg

53217322

1652

5396 counts / 30 seconds
5321

BS:LT
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Table 19: Adjusted Count Rate for Cleanup Criterion

ABE-QT NG

o

o

A 8 C D E F
mission [{Yield 1652 * Yield j{Ratlo, Column C *ICofurmn E /
nargy Ansorbed|iColumn D {|Column C

Exposure

Rate
ke (unitless}] (unitless) j(unitless}j| {unitless
238.6 0.446 737 0.63 387
3384 0.120 198 0.75 148
510.8 0.2196 357 1.10 394
583.1 0.858 1417 1.09 1548
860.4 0.120 198 1.05 207
9111 0.290 479 1.04 497
968.9 0.175 289 1.03 298
2615 0.298 1649 0.96 1577

_ﬂ'w 5324 Total 5054

N

Eount rate equivalent {o 7.1 pC@

971 °'d WLio

BS: 47
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5054 counis per 30 seconds '
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